Ligand-induced conformational changes of GroEL are dependent on the bound substrate polypeptide.
Ligand-induced conformational changes of GroEL alone and with bound rhodanese, citrate synthase, or dihydrofolate reductase were studied by limited proteolysis. Similar digestion patterns of GroEL, with or without bound substrate polypeptide, were obtained in the absence and presence of the chaperonin ligands, K+, Mg2+, or ATP. The rates of formation and degradation of the six produced proteolytic fragments were significantly different, however. Strikingly, only with Mg2+/ATP or K+/Mg2+/ATP an additional fragment of approximately 25 kDa was generated during digestion of GroEL alone or with bound rhodanese or dihydrofolate reductase, but not with bound citrate synthase. Most of the trypsin-sensitive sites in GroEL were localized in the flexible apical domain, which contains the putative polypeptide-binding region. Our data indicate that subtle structural changes in the trypsin-sensitive regions of GroEL occur as a result of the binding of the chaperonin ligands. However, these structural changes are influenced by the GroEL substrate polypeptides.